(HOKU-81), one of the metabolites of tulobuterol, on isolated trachea and atria of guinea pigs were compared with those of various bronchodilators. All test drugs abolished the resting tone of tracheal muscle completely.
Since Konzett (1) reported that isoproterenol was a potent bronchodilator, various 8-stimulants have been used as antiasthmatic agents (2) . These i3-stimulants, however, induce cardiostimulation as well as bronchodilation. According to the hypothesis of Lands et al. (3) , adrenergic /3-receptors are classified into two groups: (3r-receptors which mediate cardiostimulation and ,32-receptors which mediate relaxation of tracheal smooth muscle.
Therefore, drugs possessing a selective activity on Q2-receptors are effective as bronchodilators and various ,32-receptor selective drugs have been developed (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) . Kubo et al. (14) reported that tulobuterol was a bronchodilator possessing a high selectivity for 92-receptors.
In the present study we examined the pharmacological effects and selectivity of 1-(2 chloro-4-hydroxyphenyl)-2-t-butylaminoethanol (HOKU-81), one of the metabolites of tulobuterol obtained from rat urine (15) , on isolated trachea and atria of guinea pigs.
MATERIALS AND METHODS

Animals:
Male Hartley guinea pigs weighing 300-400 g were used.
Isolated tracheal muscle preparation: Guinea pigs were stunned by a blow on the head, the trachea was removed and placed in Tyrode's solution at 37'C. The connective tissue was removed.
The trachea was cut into 12 strips of equal width and a pair of tracheal chain preparations was made by connecting every 6 pieces of strips (16) . The preparations were suspended in aerated Tyrode's solution at 37'C and changes in tone of tracheal muscle were recorded isotonically on a smoked drum. The preparations were loaded to give a resting tension of 0.7 g. Drugs were administered after the preparations were equilibrated for more than 1.5 hr.
Isolated right atrial preparation: Guinea pigs were stunned by a blow on the head and the right atrium was excised from the isolated heart and suspended in an organ bath contain ing 30 ml of Krebs-Henseleit's solution equilibrated with 95 % 02+5 % CO2 and kept at 30'C. Relaxations induced by test drugs were inhibited by propranolol at the concentration of I ,< 10-7 or 1 x 10-6 M and the dose-response curves of test drugs shifted to the right, except in the case of tulobuterol and clorprenaline (Table 2 ). This suggests that the re laxations induced by test drugs, except tulobuterol and clorprenaline, are due to the activation of adrenergic 13-receptors. The reason why propranolol showed lesser activity against isoproterenol than other test drugs could not be determined.
The maximum response to tulobuterol was decreased to about 40 ° c of the control and the relaxation induced by clorprenaline was completely inhibited by propranolol 1 x 10-7 M.
The cumulative administration of tulobuterol and clorprenaline up to a concentration of The dose-response curves of other test drugs were shifted to the right. In a few cases, maximum responses of some test drugs were decreased by propranolol.
However, since the differences in maximum responses were not significant, corrected R values and dis sociation constant (KB) of propranolol-receptor complex were calculated from these results ( Table 2 ).
The positive inotropic actions of salbutamol, clorprenaline and tulobuterol were abolished and those of HOKU-81 and terbutaline were inhibited to less than 15 % by pro pranolol I x 10-7M. Thus, R values for these test drugs could not be calculated. (Table 1) . Selectivity for j42-receptors of HOKU-81 was equal to that of tulobuterol and was higher than the selectivity seen with the other test drugs.
Some discussion should be made concerning why maximum responses induced by tulo buterol, clorprenaline or HOKU-81 were smaller than those induced by other test drugs.
Since the activities of drugs with the chloro-substituted ring were weak, higher concen The bronchodilators used in this study are structurally related to HOKU-81 with respect to having the moieties: chloro-substituted benzene ring, hydroxy-substituted benzene ring and/or t-butyl group as N-substituent. The intrinsic activities of test drugs to induce maximum relaxation were in the order of (1) 
